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Econometricmodelsaregenerallyconstructedfor a specificcountryon the
assumptionthat nationaleconomiesare independent.In reality,this is not the
case.In thispaper,wehaveconstructedprototypelinkageeconometricmodelsfor
Pakistan,India, BangladeshandSri Lanka. Thesemodelsarelinkedto eachother
throughforeign-tradeequationsto explorepossibilitiesof fruitful economicco-
operationamongthesefour countries Policy simulations,carriedout to highlight
the pay-offof specificpoliciesin termsof thestatedobjective,showthat,giventhe
resolveof thesecountriesto extendtheareaof collaboration,theprospectsareby
no meansdim. Thereis alsotheextrabonusthatthegrowthof GNP in theregion
will also be helpedby mutualeconomicco-operation.The needfor conscious
policydecisionsto thiseffecthasbeenunderscored.
I. INTRODUCTION
Rapidprogresshasbeenmadein theartof econometricmodellingin both
developedanddevelopingcountrieseversinceTinbergenandKleinmadetheirpio-
neeringcontributionin thishighlyfertileareaof research.Econometricmodelsare
generallyconstructedfor specificcountries,withoutanexplicitlinkagewithother
countries,andassumethatpolicymeasurestakeninonecountrydonotaffectother
countriesor regions.Inreality,nationaleconomiesarelinkedthroughforeigntrade,
capitalmovementsandmigration.It wasthisrealizationthatledtothecreationof
theProjectLINK in 1968,withtheexpresspurposeof tyingtogethernationalmodels
to provideaconsistentframeworkforstudyingthephenomenonf interdependence
of nationaleconomies.Similareffortsarenowbeingpursuedby theESCAPSecre-
tariatthroughtheProjectAsianSub-Linkto promoteabetterunderstandingof the
extentof interdependenceamongtheeconomiesof theregion.l
*Prof. Naqvi is Directorof thePakistanInstituteof DevelopmentEconomics(P.I.D.E.).
Mr. AhmedandMr. Khan areResearchEconomistsat thesameInstitute.This studybuildson a
basicpaperwhichwassubmittedby theseniorauthorin the7th meetingof theCSCD, heldat
Lahore in April 1982, in responseto Mr. Tarlok Singh'ssuggestion.The authorsare deeply
indebtedto ProfessorsS.I. Cohen,G. Flq,ystadandH.C. Bos andto Drs.FahimKhanandNasir
Khilji for their invaluablesuggestions.They alsoacknowledgethe computationalhelpsoably
providedby Mr. M. Rafiq. They arealsogratefulto Mr. SyedHamidHasanNaqavifor making
stylisticimprovements.
lThe PakistanInstituteof DevelopmentEconomics(PIDE) isactivelyparticipatingin both
theseprojects.
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Recentyearshavewitnessedan increasedinterestin promotingeconomic
co-operationamongthedevelopingcountries.Suchconcernshavealsobeenvoiced
by Pakistan,India,BangladeshandSriLanka.However,theseexpressionsof 'con-
cern'areessentiallyin theformof politicalstatementsthatimplicitlyblamesome
othercountryfor notrecognizingtheinterdependentnatureof theeconomiesof the
region.Suchstatements,however,serveno usefulpurpose.A betterapproachtothe
problemof exploringpossibilities,bothexistingandpotential,of regionaltrade
expansionandofstimulatingregionaleconomicgrowthistousearegionaleconomet-
ric model.Sucha quantitativeapproachasa distinctedgeoverpurelyqualitative
statements,in thattheformermakesit possibleto workout theimplicationsof
specificpoliciesthroughdetailedpolicysimulations.An exampleof theutilityof a
regionaleconometricmodelis thefindingof thepresentstudythatwhileregional
tradeis smallatpresent,herearerealpossibilitiesof increasingit throughconscious
policyaction.Thefivepolicysimulationsdonefor eachof thefourcountries,the
mostimportantof whichrelatesto changingthecoefficientsof regionalimports,
yieldquantitativeestimates(ofdynamicmultipliers)whichshowtheextentowhich
increasedeconomicollaborationbenefitsthecountriesof theregionin termsof
higheregionaltradeaswellasfastergrowthofGNPineachof thefourcountries.
Theplanof thisstudyis asfollows.Firstly,a20-equationeconometricmodel
is specifiedin SectionII foreachof thefourcountries.Thesecountrymodelsare
thenlinkedtoeachotherthroughforeigntradeequations.2Thefourmodelspeci-
fiedin thisstudyare'simple'butnotentirely'unrepresentative'.Anotherapproach
wouldhavebeento takeexistingnationalmodelsandlinkthemthroughtradeequa-
tions.However,withtheexceptionof PakistanandIndia,noothercountryof the
regionyetpossessesanelaborateconometricmodel. It is hopedthatdespiteits
simplicitythe specificationsprescribedin thisstudywouldforma goodstarting
pointfora biggerregionallinkmodel.Secondly,thespecifiedequationsareestimat-
edandtheestimationresultsarereportedin SectionIII. Thirdly,the'reliability'
andforecastingabilityof theestimatedequationsarecheckedbyhistoricalsimula-
tions(validation)andsensitivityanalysis.Theresultsof thesexercisesarereported
in Section IV. Fourthly, five simulationsfor eachcountry - but only four for
Bangladesh- havebeenperformedin SectionV to explorethepossibilitiesof ex-
pandingregionaltradeby variouspolicies.This,inaway,isthemostinterestingpart
of thestudy. .
It hasbeenaverydifficultexerciseto followthistortuouseconometricroute,
whichso far hasbeenthe 'roadnottaken'bytheresearchersin thisarea.In this
sense,thepresentstudymakesanoriginalcontributionto thesubject,eventhough
it mustbeadmittedthatthisis still thefirststep. Furtherworkwill haveto be
done,involvingenerationof morereliableandcomparabledata,togetmorerobust
results.
II. SPECIFICATIONOF THE REGIONALMODEL
In thissection,asetof fourhighlyaggregatedmodelshasbeenspecified.For
expositionalpurposes,eachof thesemodelsis dividedintosixsectors,viz.private
consumptionexpenditures,publicconsumptionexpenditures,investment,money
demand,prices,andforeigntrade.Eachcountrymodelconsistsof 8equations,out
of which5 arebehaviouralnd3 aredefinitionalrelationsandidentities.Then,
through12tradeequationsfor eachcountry,thefourmodelstakentogetherforma
mini-linksystemof equations.Of thesetradeequations,4arebehaviouralequations,
whiletherestaredefinitionalrelations.It shouldbenotedthatbecauseof thenon-
availabilityof comparabledataoninputsupplies,noproductionfunctionshavebeen
specified.Asa result,themodelspresentedin TableI appeartobepredominantly
demand-oriented,venthoughsupplyorientationisnotentirelyabsentfromthem.3
EquationI is thenationalincome(GNP)identity,denoting'domestic.absorp-
tion'. Equation2 is asimpleKeynesianconsumptionfunctionwhichtreatsprivate
consumptionexpenditure(CP) as positivelyrelatedto disposableincome(yd).
Accordingto equation3, publicconsumptionexpendituredependspositivelyon
totalpublicrevenue(Z). A morecompletespecificationwouldincludeforeignaid
asanadditionalexplanatoryvariable.However,ascomparablecross-countrydata
arenotavailable,we makedowiththesimplerfunctionalrelationshippostulatedin
thisstudy. In equation4, investment(/) is treatedasa functionof realGNP(Y),
interestrate(i),one-yearlaggedinvestment(I-I)' andrealmoneybalances(md).The
rationalefor includingrealmoneybalancesin theinvestmentequationisthatcredit
availabilityis expectedto exercisea positiveinfluenceon totalinvestment.4We
expecta positivesignfor thecoefficientsof realmoneybalancesGNPandlagged
2NotethattheProjectLINK, basedin theUniversityof Pennsylvania,lsolinksnational
modelsby meansof tradeflows.However,it maybenotedthat,unlikethepracticeof Project
Link, we don't use'tradesharematrix'to effectthe linkage.Detailsregardingthe 'tradeshare
matrix' approach and alternativemethods of generating'trade share matrix' are well
documentedin Sawyer[14] andKlein,PaulyandVoisin [7];
3In the contextof developingcountries,it maybe appropriateto havesupply-oriented
modelsin whichsuppliesof inputs,ratherthantheadequacyof effectivedemand,aredecisivein
determiningoutput.However,wheretradeequationsaretheprimemoversof thelinkedsystem,
demandorientationis not an entirelyunreasonablerepresentationof the concernedeconomies.
At any rate, demand-orientedmodelshavebeen specifiedfor developingcountries.See,for
instance,thePIDE Model(1983) [10], Klein andvanPeeterssen[6] andEzaki [3]. Also note
that,aspointedout by Malinvaud,supplyconstraintson outputarerelevantin bothdeveloping
anddevelopedcountries[8].
4FischerandMayer[4] alsouserealmoneybalancesasa proxyfor creditrationing.
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investment,andanegativesignfor theinterest-ratecoefficient.Wespecify,inequa-
tion 5, a moneydemandfunctionwith GNPandinflation(P) asarguments(ele-
ments)of thefunction.Inflationis explainedin equation6.5 Disposableincome,
inequation7,isdefinedasGNPminustotaldirectaxesnetofsubsidies.
Equations8 and9 explaintotalimportsandexportsassumsof importsand
exportsof goodsandservicesrespectively,whereasequations10and11aresimple
identitieshowingthatimportsandexportsofgoodsofeachcountryareasumof its
intra-regionaltradeandits tradewiththerestof theworld(ROW). Equations12
to 15,whichlink thefourmodels,makeimportsof goodsof theith countryfrom
thejth countrydependlinearlyonGNPin theith country.Equations16to 19are
expostidentitieswhichstatethat,for example,Pakistan'simportsfromBangladesh
aretheexportsof BangladeshtoPakistanetc.Equation20definesthetradegap.
III. RESULTSOF ESTIMATION
Thissectionreportstheequationsestimatedfor themodelsdescribedin Sec-
tion II onthebasisof datafor twentyyears,from1959-60to 1978-79,for all the
four countries.6.7 Withintheseveredatalimitations,theequations,with fewex-
ceptions,provideasatisfactory'fit'.
PrivateConsumption
Estimatesof privateconsumptionexpenditure
portedin theequationsbelow:
P.2 InC; = 0.17 + 0.97In ~
(49.38)
D.W.= 2.00
for thefourcountriesarere-
R2 =0.99 F = 2553.54
5Whileidenticalspecificationsarereportedin Table1 to explaininflation,limitationsof
datado not permita uniformtreatmentof thisequationacrossthefour countries.For instance,
in Section111,in thecaseof Pakistan,inflationis estimatedasdeterminedby realGNP,money
supplyand theimport-to-GNPratio.For Sri Lanka,inflationis relatedto realGNP anda one-
year laggedmoneysupply.For Bangladesh,itis determinedby real GNP, the import-to-GNP
ratio and the laggedvalueof inflation. For India, inflationis estimatedin termsof thelagged
valuesof inflationalone.
6The instrumentalvariablevariantof the Two-StageLeast-Squares(2SLS) estimation
methodhasbeenusedtogetestimatesof parameters.Also,to makecorrectionsfor serialcorrela-
tion that manyof the estimatedequationssufferedfrom, theCochrane-orcuttechniquewas
used.
7Thedatafor Bangladesharefor calendaryearsandaretakenfrom [2; 12;15 and16].
Note that what wasinter-regionaltradebetweenBangladesh(thenEastPakistan)andPakistan
(thenWestPakistan)up to 1971hasbeentreatedin thisstudyasinternationaltradeto construct
a 20-yeartime-seriesfor purposesof estimation.
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EndogenousVariables
LIST OF VARIABLES
y
CP
cg
I
md
p
yd
M
~
Xg
X
M..
I)
x..
I)
G.I
= GrossNationalProduct
=PrivateConsumptionExpenditure
= PublicConsumptionExpenditure
=Investment
=Moneydemand
=Rateof Inflation
=DisposableIncome
=TotalImports
=ImportsofGoods
=ExportsofGoods
= TotalExports
=Importsof theithcountryfromthejthcountry(orthe
restof theworld)
= Exportsof theith countryto thejth country(or therest
of theworld)
=Tradedeficit
Z
Exogenous/PredeterminedVariables
=Total GovernmentRevenue,of which Zic is Incomeand Corporation
taxes
p-1 =LaggedInflation
I-I = LaggedInvestment
M" =Importsof Services
.r =Exportsof Services
Xj ROW =Exportsofthejthcountrytotherestoftheworld
mS =MoneySupply(assumedequalto md)
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1.2 InC!l=3.18 + 0.73In Y'f
(7.39)
-2
R =0.99 D.W.=1.61 F =8982.00Number
1
1
1
1
1
1
1
1
1
1
1
B.2 InCn =-0.445 + 1.039In~
(25.25)-2
R =0.97 D.W.=1.95 F= 581.99
S.2
,
Inc: = -0.58 + 1.03In~
(29.21)-2
R =0.99 D.W.=1.93 F =2482.00
Althoughthesizeof thempc(marginalpropensitytoconsume)isdifferent,suggest-
inginter-countrydifferencesin consumptionpatterns,it is uniformlyhighinallthe
fourcountries.B As expected,themrc is highestin Bangladesh(0.97)andis fol-
lowedbythoseofSriLanka(0.76),Pakistan(0.75)andIndia(0.68).9
4
4
1
20
PublicConsumption
Theequationsgivenbelowshowthedeterminantsof publicconsumptionfor
Pakistan,IndiaandSriLanka.
P.3 InC; = 2.13 + 0.71InZp
(11.18)
-2
R = 0.89 D.W. = 1.89 162.00F=
F = 5982.00
F= 185.85
Note: The subscriptP =Pakistan,I =India,B =Bangladesh,S =Sri LankaandROW =Rest
of theWorld.
As shownby theelasticitiesof publicconsumptionwith respectto publicrevenue,
thereare inter-countrydifferencesin public expenditurepatterns. The equations
BIn the absenceof consistenttime-seriesdataon disposableincome,grossdomestic
product (GDP) has beenusedas an argumentin the estimatedequationsfor Sri Lankaand
Bangladesh.Similarly,becauseof non-availabilityof disaggregateddataon privateandpublic
consumptionexpenditures,only a total-consumption-expenditureequationis estimatedfor
Bangladesh.
9The mpc estimatescomputedfrom thecoefficients(elasticities)of theestimatedequa-
tions refer to averagevaluesof C and Y. The estimatesof thempcfor Pakistanareconsistent
with thoseobtainedin thePIDE Model(1983)[10].
1.3 InC: =1.18 + 0.88InZ[
(11.83)
l?2 =0.99 D.W.=1.30
S.3 InC =3.02 + 0.53 InZs
(13.27)
l?2 =0.91 D.W.=1.70
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show that the elasticityof public consumptionwith respectto public revenueis
highestfor India(0.88),whichis followedby thosefor Pakistan(0.71)andSri Lanka
(0.53).
P.5 Inm~=-14.85 + 2.50In Yp + 0.83InPp -1.02 In ip
(5.72). (1.18) (2.86)
"R2 =0.94 D.W.=1.96 F =95.00
1.5 Inm~=-12.99 + 1.96In YI + 0.71InPI
(6.91) (2.81)-2
R =0.99 D.W. =1.43 F =792.00
InvestmentExpenditure
Estimatesof investmentexpenditurefor all thefourcountriesarereportedin
theequationsbelow:
1.4 In II =-8.15 + 1.53 In YI - 0.02 In iI
(4.76) (0.09)-2
R =0.99 D.W.=1.77 F =792.00
PA InIp=-12.02 + 2.17InYp-1.l2Inip
(3.15) (2.04)-2R =0.98 D.W.=1.79 F =416.5
8.4 In IB =-35.72 + 4.59 In YB - 1.39 In iB
(4.52) (4.16)
-2
R =0.70 D.W. =1.74 F = 22.98
NotethatGNPandtheexpectedrateof inflationareexplanatoryvariablesinallthe
equations,andthatchangesin GNPhavebeenthemostimportantdeterminantsof
moneydemandin thesecountries.Theelasticityof demandfor moneydiffers
considerablyacrossthecountries,butis uniformlyhigh.ll It is greaterthanunity
for Pakistan,IndiaandBangladeshandnearlyunityfor Sri Lanka.Suchhighelas-
ticityvaluesimplythat thereis considerable'room'for non-inflationarymonetary
expansioni thesecountries,particularlyin Pakistan,IndiaandBangladesh.An-
otherinterestingvariableusedto explainchangesin thedemandformoneyis the
expectedrateof inflation.However,thisvariableturnedoutto beinsignificantfor
PakistanandBangladesh.ForPakistan,theinterest-ratevariableis significant,with
thecorrectsign.
8.4 InIs =-2.23 + 0.65InIS-l + 0.48In Ys + 0.045Inm~
(2.61) (1.17) (0.13)-2
R =0.90 D.W. =1.77 F =56.20
GNPandinterestratehavebeenusedasexplanatoryvariablesforPakistan,Indiaand
Bangladesh.It canbeseenthatGNPturnsoutto bethemostsignificantvariable
explainingthebehaviourof investmentin thefourcountries.Interestrateisnot
significantfor India(Eq.1.4),butissignificantforPakistanandBangladesh(Eqs.P.4
andB.4). It maybenotedthattheestimatedequationfor Sri Lanka(Eq.SA)
featureslaggedinvestmentandrealbalancesasexplanatoryvariables.1° Thoughreal
balancesarenot statisticallysignificant,hepositivesignof thecoefficientshows
thatavailabilityof credithasledtoanincreasein investmentin Sri Lanka.Lagged
investmentis significant,andbearsthecorrectsign. However,asopposedto the
otherequations,theequationfor SriLankashowsthattheGNPcoefficientisinsig-
nificantforthatcountry.
Inflation
EquationsP.6to S.6explainthephenomenonof inflationforIndia,Pakistan,
SriLankaandBangladesh.
P.6 InPp = -0.46 - 0.005In Yp + 0.38Inm~- 0.26In(Mp/Yp)
(0.08) (1.18) (2.08)-2
R =0.43 D.W.=1.86 F =5.27
1.6 InPI =0.06+ 0.79InPI-l - 0.62InPI-2
(2.73) (2.54)-2
R =0.31 D.W.=2.39 F =4.67DemandforMoney
Theequationstatedbelowreportestimatesof money-demandfunctionfor
thefourcountries.
llSeeKhan[5].
10This is becausethe (positive) signof the interest-ratevariablewas incorrect.
8.5 Inm: =-5.12 + 1.361nYB + 0.281nPB
(3.11) (0.69)
"R2 =0.95 D.W.= 1.49 F= 152.00
8.5 Inm = -4.13 + 0.99 In Ys + 4.02 InPs
(7.88) (2.06)
"R2 =0.98 D.W.=1.78 F =372.95
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8.6 InPB =10.01 - 0.94 In YB :t 0.37 In (MB/YB) + 0.1 InPB-l
(2.47) (3.31) (0.41)-2
R =0.46 D.W. = 1.89 F = 5.94
P.13
8.6 InPs = 0.53 - 0.066In Ys + 0.102Inm~-l
(2.03) (3.27)-2R =0.95 D.W.=1.91 F =166.29
p.14
ForPakistan,GNP,moneysupplyandimport-to-GNPratiohavebeenusedas
argumentsof the equation.Herethemoney-supplycoefficientis positive.The
import-GNPratio,usedasanexplanatoryvariableto accountfor theeffectof im-
portedinflation,is significant,withanegativesign.Thissuggestshatinflationin
Pakistanis not necessarilyan importedphenomenon.Indeed,thenegativesignof
thecoefflcientof thisvariablesuggestshatgreaterimportshavehadadampening
effectoninflation!However,thecoefficientofGNPisverysmallandinsignificant.12
For wantof comparabledata,a differentspecificationhasbeenestimatedfor
Sri Lanka. GNPandlaggedmoneysupplyareexplanatoryvariableshere.Theco-
efficientof laggedmoneysupplyis significant,withapositivesign.It maybenoted
thattheGNPcoefficientis significantfor Sri LankaandBangladesh.Thenegative
signof thisvariableis correct,suggestingthatan increasein GNP hastendedto
dampeninflationin boththesecountries.It is interestingthat,unlikethatfor
Pakistan,the coefficientof import-to-GNPratio for Bangladeshis positiveand
significant.Thenon-availabilityof consistentdatadidnotpermitestimationof a
moremeaningfulequationforIndia.
P.15
B. India
1.12
1.13
1.14
ForeignTrade
Theestimatedforeign-tradeequations,whichlinkthefoureconomies,areset
outbelow:
1.15
A. Pakistan
P.12
C. Bang/odesh
MPB =27.08 + 0.019 Yp -0.019 Yp (D)
(5.08) (0.57)-2
R =0.96 D.W.=2.01 F =274.83
8.12
12For a fuller explanationof this 'hypothesis',seethePIDE Model(1983) [10J. Note
thatequationP.6,whichfeaturestherateof changein thepricelevel,is somewhatdifferentfrom
theoneusedin thePIDE Model(1983),wherepricelevelis thedependentvariable.As aresult,
the variouscoefficientsin the two equationsdiffer in size,eventhoug~theyconveythesame
message.
8.13
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InMPl =-1.18 + 0.57 In Yp -0.74 In Yp (D)
(0.43) (7.34)
-2
R =0.76 D.W.=1.86 F =30.14
InMps = -18.68 + 2.16In Yp
(3.45)
+0.08 In Yp(D2)
(1.58)
D.W.=2.01
-0.19 In Yp(Dl)
(4.39)
"R2 =0.90 F =53.93
InMROW =-2.41 + 1.01 In Yp - 0.006 In Yp (D)
(3.57) (0.31)
-2
R =0.72 D W.=1.85 F =25.50
InMIP =-3.89 + 0.60In YI -0.48 In YI (D)
(0.88) (16.99)
"R2 =0.96 D.W.=1.62 F =204.00
InMIS =32.32 - 2.39 In YI
(1.48)-2R =0.14 D.W.=1.88 F =4.22
MIB =119.93- 0.0002 YI - 0.0002 YI (D)
(1.02) (1.16)-2R =0.43 D.W.=2.03 F =8.17
InMROW =0.22+ 0.75In YI
(1.68)
-2
R =0.97 D.W.=1.39 F= 582.00
MBP = 83.24+ 0.003YB - 0.007YB (D)
(0.47) (3.16)-2
R =0.63 D.W.=1.89 F =17.26
MBI =185.116+ 0.005 YB - 0.019 YB (D)
(0.25) (2.49)-2
R = 0.33 D.W. = 2.37 F = 5.67
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B.14
B.15
D. Sri Lanka
S.12
S.13
S.14
S.15
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InMBS =2.13 + 0.11 In YB - 0.078 In YB (D)
(0.22) (2.17)-2
R == 0.72 D.W.=1.87 F =25.5
Table2
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Trade-ElasticityMatrix:
Elasticityof Importswithrespecto Changein GNP
InMROW =-31.71 + 4.00 In YB
(8.76)-2
R =0.80 D.W.=1.70 F =76.74
Pakistan India
0.60
InMSp =-16.38 + 2.23In Ys
(8.37)-2
R =0.80 D.W.=2.05
0.75
F =78.40
-0.72*
-2.39*
InMS1=-5.71 + 1.19InYs
(1.39)-2
R =0.59 D.W. =1.65 F =28.54
Theinterpretationof theseresultsis subjecto four importantreservations.
Firstly,therearesevere(data)problemsin estimatingIndia'stradewithBangladesh
andSriLanka.Secondly,tradebetweenIndiaandPakistanremainedsuspendedfor
severalconsecutivey ars.Hence,minimumvalueswereassumedto fill in the'blank
year'.Thirdly,internationaltradebetweenPakistanandBangladeshwasreallyinter-
regionaltradebefore1971.Fourthly,tradebetweenPakistanand Sri Lanka
increasedsuddenlyafter1971,whenPakistan'simportsof teafromBangladesh(the
formerEastPakistan)virtuallycameto anend.Thethirdandfourthreservations
explainto alargeextentheunusuallyhighelasticitiesof tradebetweenPakistanand
BangladeshandbetweenPakistanandSri Lanka.The 'wrong'elasticitysignsfor
tradebetweenIndiaandBangladeshandbetweenIndiaandSriLankamaybeattrib-
utedto datadeficiency.However,aneconomicexplanationis alsopossible:Indian
importsfromSri Lankahaveincreasedinelasticallyovertime,whichhasmadeSri
LankaimportlessfromIndiatomaintainabilateraltradebalance.
However,subjecto theseimportantreservations,thefollowingpointsshould
benoted.Firstly,bothPakistanandIndia- thelattermorethantheformer- have
generallyfollowedimport-substitutionpolicies.Thus,for instance,theelasticityof
tradebetweenIndiaandtherestof theworldis lessthanunity.Secondly,Bangla-
desh,followedby Pakistan,is themost'outwardlooking'countryin theregion.
Thirdly,whileBangladeshandIndiaappearto discriminatesomewhatagainsthe
region,PakistanandSri Lankadonotseemto doso.It followsfromthisanalysis
InMSB =-17.89 + 2.13 In Ys
(3.21)-2
R =0.33 D.W. =1.48
Source: EquationsP. 12- S.15.
*May indicate wrong sign.
F =10.55
InMROW= -0.68 + 0.891nYs
(3.00)-2
R =0.79 D.W.=1.63 F =71.06
Sincetheprimarypurposeof thepaperistoexaminethescopeof tradeexpan-
sionbetweenPakistan,India,SriLankaandBangladesh,t ese quationsareofgreat
importance.To facilitatea betterunderstandingof whattheseequationstellabout
suchpossibilities,giventhepresentunsatisfactorystateof regionaltrade,thetrade
elasticitiesarearrangedin a trade-elasticitymatrix(Table2i3. Readvertically,the
matrixshowsthe effectof a one-percentincreasein GNP in theith countryon
importsfromthejth country.If readhorizontally,therowsof thematrixindicate
theeffectof a one-percentincreasein GNPin theith countryonexportfromthe
jth country.
13pOrequationsregressedin thelinearform,theelasticityestimateswerecalculatedfor
consistency.Secondly,dummyvariablesrepresentedby Y(D>wereusedto capturetheeffects
of 'abnormal'events.
Pakistan
India 0.57
Bangladesh 2.05
SriLanka 2.16
Restof theWorld 1.01
Bangladesh SriLanka
0.48 2.23
0.53 1.19
- 2.13
0.11 -
4.00 0.89
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thattheoddsareasmuchagainstastheyarefor regionaltradeexpansion.If any-
thing,oneshouldhopefor thebestasfarastheresponsivenessof regionaltradeto
favourable'expansionist'policiesis concerned.This issueis examinedin detailin
SectionV.
A LinkModel
Table3
IV. VALIDATlON ANDSENSITIVITYANALYSIS OFTHE MODEL
ValidationResultsof Pakistan,India,Bangladesh
andSriLankaModels
23
Endogenous
Variables
A. ValidatingNational~odeIs
In theprecedingsections,an attempthasbeenmadeto simulatethefour
nationaleconomiesthroughasetof fairlyhomogeneouscountrymodelswhichare
thenlinkedthrougha setof tradeequations.Consideringthesomewhat'stylized'
natureof thecountrymodels,theestimatedequations,takenindividually,'explain'
ratherwellthebehaviourof thebasicdependentvariables.However,theexplanatory
powerof theentiremodelis bestestablishedby thefactthat,through'historical'
simulationorvalidationof themodel,it also'tracks'theactualdatafairlyaccurately,
i.e.thevaluespredictedbythemodelarecloseto theactualvaluesobservedduring
thesampleperiod.
In thissection,suchanexercisehasbeendoneto testthepredictivepowerof
themodel. Althoughtherearea numberof criteriausedtojudgetheforecasting
accuracyof themodel,weusetheTheilInequalityCoefficient(TIC)statisticinthis
paper.14In additionto thiscriterion,simulationgraphshavealsobeenplottedfor
all theimportantvariablesto showhowcloselythemodelpredictsthevariousturn-
ingpointsof theactualdata.(To savespace,thesegraphsarenotreportedin the
text.)
A cursorylookatTable3,whichgivesTIC values,showsthatonthewholethe
estimatedequationspredict'economicreality'fairlyaccurately.Theestimated
resultsof thelink model,asawhole,arenottoobad:forapproximatelyone-half
of thetotalnumberofvariablesincludedin themode),themarginoferrormeasured
by theTIC iswithin5 percentor lessthan5 percent.For therestof thevariables,
it is 10percentorhigher.ThedetailsofvalidationforPakistani,Indian,Bangladeshi
andSriLankanmodelsaresetoutbelow.
All Countriesafthe Region
GrossNationalProduct
PrivateConsumption
PublicConsumption
TotalConsumption
Total Investment
Rateof Inflation
DemandfQl Money
Pakistan
Imports of Pakistan from Sri Lanka
Imports of Pakistan from India
Imports of Pakistan from Bangladesh
Imports of Pakistan from ROW
Total Imports of Pakistan
India
Importsof IndiafromPakistan
Importsof IndiafromSri Lanka
Importsof IndiafromBangladesh
Importsof IhdiafromROW
Total Importsof India
Bangladesh
Importsof BangladeshfromPakistan
Importsof BangladeshfromIndia
Importsof BangladeshfromSri Lanka
Importsof BangladeshfromROW
TotalImportsof Bangladesh
Pakistan
For GNP,privateandpublicconsumption,totalconsumptionandinflation.
theTIC statisticin eachcaseindicatesa goodfit: it liesbetween2 percentand5
percent,whilein thecasesof Pakistan'simportsfromROWandtotalimportsof
SriLanka
Imports of Sri Lanka from Pakistan
Imports of Sri Lanka from India
Imports of Sri Lanka from Bangladesh
Imports of Sri Lanka from ROW
Total Imports of Sri Lanka
14Thevalueof TIC =/J. liesbetweenzeroandone.If /J.=0, thereis aperfectfit,andif
J,J.=I,the predictiveperformanceof themodelis nil. For furtherdetails,seePindyckand
Rubinfeld[13,pp.360-67].
Theil InequalityCoefficient(TIC) for
Pakistan India Bangladesh Sri Lanka
0.05 0.02 0.021 0.037
0.05 0.02 0.022
0.05 0.03 - 0.03
0.05 0.02 0.016 0.02
0.12 0.03 0.160 0.16
0.02 0.03 0.10 0.009
0.13 0.05 0.086 0.044
0.17
0.28
0.11
0.10
0.09
0.25
0.43
0.32
. 0.10
0.10
0.21
0.30
0.11
0.07
0.075
0.10
0.22
0.37
0.15
0.14
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Pakistan,thisstatisticstandsaround10percent.Thesimulationgraphs(notrepro-
duced)showthatfor GNP,privateandpublicconsumption,totalconsumptionand
demandformone~theactualandpredictedvaluesareextremelyclosetoeachother.
Regardingendogenousvariablesrelatingto foreigntrade,theTIC valuesliebetween
9 percentand28 percent.Overall,thesimulatedseriesof allendogenousvariables
'track'thehistoricaldatafairlywell.It mayalsobenotedthatthefit isalsogoodin
thesensethatit predictstheturningpointsin thehistoricaldatawithafairdegreeof
accuracy.Particularlyin thecaseofPakistan'simportsfromSriLanka,theactualand
predictedserieshowtwodistinctclusters,oneof whichsymbolizesthefactthat
Pakistan'simportsfromSriLankarosesharplyin 1972.15Pakistan'simportsfrom
Indiaremainedat extremelylow levelsfrom1966.67to 1974-75anditsimports
fromBangladeshremainedisruptedforthreeyears,from1970.71to 1972-73.
SriLanka
TheTIC statisticfor eachof theendogenousvariables,excepthatof total
investment,indicatesthatthemarginof errorliesbelow4 percent.Endogenous
variablesrelatingto theforeign-trademodelshowanerrormarginof 10-37percent.
Thepredictedseriesduplicatetheactualserieswithahighdegreeof precisionfor
thecountrymodel.Mostof theturningpointshavealsobeencapturedverywell.
As regardsthetradeequations,someof thesimulatedseriesoverpredictin some
yearswhiletheyunderpredictin otheryears.Consideringthefactthattheregional
tradehadbeenfluctuatingowingto politicalandotherreasons,theperformanceof
thetradeequationsi notquitebad.
India
B. SensitivityAnalysisof theModel
Thesensitivityof the'Link Model'hasbeencheckedbygivingtwotypesof
shockstothemodels.16Theseshocksconsistofchangesin
(i) thevaluesof theexogenousvariables,and
(ii) thevaluesof theestimatedcoefficients.
In thefirstexperiment,exportsofaparticularcountrytotherestof theworld
wereincreasedby 10percentandtheTIC valueswerecalculated.Table4reportsthe
resultsof the experiment.For Pakistan,India and Bangladesh,the maximum
differencebetweenbefore-andafter-shockTIC values(6T1C)isonepercentoreven
lessthanthat,whileforSriLankathemaximumdifferenceis4 percent.
Thevaluesof TIC for all theendogenousvariablesin theIndianmodelare
reportedin Table3. It is interestingto notethattheIndianmodelalsohasahigh
predictivepower.Theactualandpredictedseriesareexceedinglyclosetoeachother
asindicatedbyverylowvaluesof theTIC formostof theendogenousvariables(in
countrymodel).Outof twelvevariables,ninehaveanerrormarginof lessthan10
percent.Evenmoreimportant,the.simulatedvaluesof theendogenousvariables
captureall theturningpointsin theactualdata.However,withtheexceptionof
theequationsfor Indianimportsfrom'therestof theworld'and'totalimportsof
India',thethreetradeequationsof theIndianmodelprovidea ratherpoorfit. The
TIC for theseequationsi relativelyhigh,rangingfrom25percentto 43percent.
Moreworkisrequiredonthesequations.
Bangladesh
The actualandpredictedseriesof all theendogenousvariablesareverycloseto
eachother, in spiteof the sharpfluctuationsin the actualdataseriesdueto many
abnormalevents.The TIC statisticfor eachof theendogenousvariables,exceptthose
for importsof Bangladeshfrom India (MBI) andfromPakistan(MBP)' liesbelow20
percent.Overall,the predictedseriesof all endogenousvariablestrack thehistorical
datawellandcapturealmostall theturningpoints.
In thesecondexperiment,theimportcoefficientwaschangedby 10percent
for all the countries.Theresults,againreportedin Table4, showthattheerror
marginin all thecountriesforallthevariablesi lessthanonepercent.Theresultsof
thisexerciseshowthattheequationsof themodelaredynamicallystablein thatthe
equationsof themodelconvergeafterbeingsubjectedtovariousexogenousshocks.
V. POLICYSIMULATIONS
TheanalysispresentedsofarshowsthattheregionalLINK MODELrepresents
a fairlyreliablesimulationof the'realityontheground'.Aftersuccessfulvalidation
andsensitivitytests,the nextimportantstepis to seetheextenttowhichthis
'reality'canbemodified,if notdrasticallychanged.Theestimatedvaluesof dynamic
multipliersareusedto forecastheeffectsof alternativeeconomicpoliciesonthe
15As mentionedearlier,the bulk of Pakistan'stea,which until the endof 1971came
from EastPakistan,.wasimportedfrom Sri Lankafrom 1972onwards.As aresult;asharpjump
is recordedin theimportsof PakistanfromSri Lankain 1972.
16A powerfulcriterionto testtheoverallperformanceof themodelanditsstabilityis to
determinethe'sensitivity'of themodel- to testhowrelativelyinsensitivethemodelis to small
exogenoushocks.A modelis unstableif evena small(percentage)changein 'estimatedcoeffi-
cients'or in 'exogenousvariables'produceslargecyclicalfluctuations.TheTIC valuescalculated
aftertheshockaresubtractedfrom theTIC valuesobtainedfrom the validationexercise'toget
thevaluesof 6T1C.
Table4 tV0\
Sensitivity Analysis Results for Pakistan, India, Bangladeshand Sri Lanka Models
Continued-
Table 4 - (Continued)
Bangladesh
Imports of Bangladeshfrom Pakistan
Imports of Bangladeshfrom India
Imports of Bangladeshfrom Sri Lanka
Imports of Bangladeshfrom ROW
Total Imports of Bangladesh
-0.00030
0.00080
0.00020
-0.00119
-0.00065
0.00010
0.0
0.00004
0.00003
Sri Lanka
Importsof Sri LankafromPakistan
Importsof Sri LankafromIndia
Importsof Sri LankafromBangladesh
Importsof Sri LankafromROW
Total Importsof Sri Lanka
-0.04080
-0.01350
-0.03400
-0.01910
-0.02200
-0.00110
-0.00450 ~
t-o
;:'
;0;-
~
~
~
-0.00270
-0.00010
Note: 6TICI is thedifferenceof TIC before& aftertheshock,theshockbeinga 1o-percentincreasein exportsof aparticularcountryto ROW.
6TIC2 is thedifferenceof TIC before& aftertheshock,theshockbeinga 1O-percentincreasein theimportcoefficients.
tV
-.I
Pakistan India Bangladesh Sri Lanka
Endogenous
6TICI 6TIC2 6TICI 6TIC2 6TICI 6TIC2 6TICI 6TIC2Variables
All Countriesof theRegion
GrossNationalProduct -0.00103 -0.00069 -0.00004 -0.00003 0.00306 0.00005 -0.00239 -0.00053
PrivateConsumption 0.0 0.0 0.0 0.0 - - 0.0 0.0
PublicConsumption 0.0 0.0 0.0 0.0 - - 0.0 0.0
TotalConsumption 0.0 0.0 0.02107 -0.00777 0.0 0.0 0.0 0.0
TotalInvestment -0.01020 -0.00150 -0.00123 0.0 -0.01190 0.0 -0.00760 -0.00240
Demandfor Money -0.01100 -0.00270 -0.00428 -0.00011 0.0 -0.00002 -0.00739 -0.00071 "-.
Rateof Inflation 0.0 -0.00114 0.0 0.0 0.00030 0.00020 0.00013 -0.00003
;:!
Pakistan
Importsof PakistanfromSri Lanka -0.00140 -0.00190
'"- - - - - ::
Importsof PakistanfromIndia -0.00450 - - - - - -
-Importsof PakistanfromBangladesh -0.00390 -0.00050 - - - - -
Importsof PakistanfromROW -0.00062 -0.00053
::
TotalImportsof Pakistan -0.00144 -0.00177
India
Importsof IndiafromPakistan - - 0.00060
ImportsofIndiafromSriLanka - - -0.00330 -0.00010
ImportsofIndiafromBangladesh - - -0.00010 0.0
Importsof IndiafromROW - - 0.00057 -0.00003
TotalImportsof India - - 0.00057 -0.00042
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GNPs of the regionandon inter-regionaltrade.Notethatsincethemodelsarehighly
aggregated,thereare only few exogenousvariableswhich could really be usedas
policyvariablesfor simulationpurposes.
A. ChangingExports
Afterdeductingintra-regionaltrade,a 'pure'exportvariable(XjROW)was
calculated.I 7 A policyshockof a 'lO-percentrise'wasadministeredanddynamic
multiplierswerecomputedto find theeffectsof a changeondependentvariables
for six years,from 1979-80to 1984-85.The Appendixtablereportsthemean
valuesof themultipliersobtainedafterthischangefor all thecountries.18Table5,
basedon theAppendixtable,setsouttheresultsof simulationsin ahighlyconve.
nientform.
A glanceatTable5 (RowA) showsthat,asexpected,achangein theexports
increasestheGNPsof India,Pakistan,SriLankaandBangladesh,in thatorder.The
inducedrisein GNP increasestotalinvestment,raisingthetransactiondemandfor
moneyin theprocess.Thetablealsoshowsthathigheregionalexportsprovoke
greaterimportsfromtheregionaswellasfromtherestof theworld.Thisisagainan
expectedresult,becauseanincreasein theaggregated mandleadsto anincreasein
thedemandforimports.
B. ChangesinTotalGovernmentRevenues
In thisexperiment(RowB,Table5),therate.of growthof totalgovernment
revenuesi setat 10percent.Asa resultof thisshock,GNP,totalinvestmentand
demandfor moneyof everycountryincreasethroughamultipliereffect.Theresults
showthatthe Indianeconomyrespondsthemostto theshock,followedby the
economiesof PakistanandSriLanka.Table5 revealsthattotalimportsfor all the
countriesincreasebutatdifferentrates.RegionalimportsforPakistanandSriLanka
havea positive ffectwhereasIndia'sregionalimportsfallasaconsequenceof this
shock.However,thepositiveandnegativeeffectsonregionalimportsarenegligible.
C.ChangesinImportCoefficients
In thisexperiment,thecoefficientsofPakistan'simportswithrespecttoIndia,
BangladeshandSri Lankaareincreasedby 10percent.Thesamexperimentisthen
repeatedfor India,BangladeshandSri Lanka.Thefindingsarereportedin Rows
17Equations16 to 19,givenin SectionII, showthattheexportsof thejth countryand
of the rest of theworld to the ith countryare by definitionequalto theimportsof theith
countryfrom them.The exportsof thejth countryto therestof theworldremainexogenous
becausethesearea functionof theGNP of therestof theworld.Sincethelatteris notknown,
theformeractsas~ exogenousvariablein thesy&tem.
18Theactualdynamicmultipliervaluesdo nothavewidefluctuations.So,meanvaluesare
not affectedbyextremevalues.
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CO)to COv)of Table5. It isclearthatoutoftwelvecases(forallthefourcountries
withthreeexperimentseach),theGNPdecreasesintencases.Fortheremainingtwo
cases- India'simportsfromBangladeshandSriLanka- theGNPgoesUp.19Similarly,
totalinvestmentanddemandfor moneyareloweredfor thesetencases.Table5
showsthata risein theimportcoefficientof eachof thefourcountriesproducesa
positiveffectontotalimports.However,thiseffectwilldecreaseovertimeforIndia
andBangladesh,increasefor Sri Lanka,andoscillatefor Pakistan.Theeffecton
regionaltradeis positiveandit hasanincreasingtrendfor allexceptwocases.It
showsthat,overtime,regionaltradewill increasebetweenPakistan,Bangladeshand
SriLankabutIndia'simportsfromBangladeshandSriLankawilldecrease.
Theeffectsof thesepolicyexperimentsarealsoclearfromFigures1and2.20
An inspectionof thesegraphsreadilyshowsthatthefirstandsecondexperiments
(higherexportsandhighergovernmentrevenue)haveanexpansionaryeffectinall
thecountries,buttheintensityof the 'reaction'is differentin everycase.For the
thirdandfourth experiments(highercoefficientsforPakistan'simportsfromIndia
andBangladesh),theeffectsontheGNParehigherorlowerdependingontheimport
behaviourof theparticulartradingpartner.Theresultsof thesepolicyexperiments
showthatthereis no needfor anyunduepessimismregardingthepossibilityof
regionaltradeexpansionif appropriateexpansionaryregionalpoliciesarepursued.
VI CONCLUDINGOBSERVAnONS
The'facts'abouthestateof regionaleconomicollaborationareasfollows:
(i) If theimportbehaviourof Indiawascorrectlyestimated,thenIndiantrade
in theregionis mainlyinward-looking.Onbalance,it turnsmoretoextra-
regionalthanto intra-regionalsourcesof supplyto satisfyitsdemandfor
imports.Thesameholdsforexports.
Pakistanwillturn,asit didin thepast,toregionalsourcesofsupply,partic-
ularlyto SriLankaandIndia,to meetitsimportdemand.However,this
resultmaynotholdasthereasonsforhightradeelasticities( eeSection
III) maynotremainrelevantin thefuture.
(ii)
(iii) Bangladeshis theleastorientedtowardsregionaltrade.Theresponsiveness
of its importsfromextra-regionalsourcesrisesmuchhigherthanthe
responsivenessof its importsfromintra-regionalsourceswhenthereisa
changein GNP.
19Thismayhavebeendueto thelessreliableestimatesof equations1.13and1.14.
20Thoughthe effectof theseshocksis consideredfor everycountry,we have,to save
space,reproducedonly two graphs.The simulationgraphsfor othercountr~esfollow a similar
pattern.
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WhenZ wasincreasedby 10percent.
WhenXpROWwasincreasedby 10percent.
Whenthecoefficientof Pakistan'simportsfromIndiawasincreased~
by 10percent.
Whenthe coefficientof Pakistan'simportsfromBangladeshwas
increasedby 10percent.
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Total Imports of Pakistan (Mp)
Thesearetheexisting'facts'(summarizedin Table2).To changethesefacts,
a 'positive'policyactionis required.Themany'policysimulations'(summarizedin
Table5) showthatthereis no causefor pessimism.Onethingwhichthesepolicy
experimentsmaketransparentis thatin everycaseregionaltradereactspositively,
exceptfor tradebetweenIndiaandBangladeshandthatbetweenIndiaandSri
Lanka.Also,bothGNP andtotaltradearepositivelyandfavourablyaffectedby
appropriateregionallyorientedpolicies.If 'net exports'and 'totalgovernment
revenues'areincreased,theyincreaseGNP,totalimportsandregionalimports-
whichis in thenatureof demand-orientedmodels- andif importcoefficientsare
increased,thenagainthereisanexpansionaryeffectonregionalimports.
Pakistan,Bangladeshand Sri Lankabenefitthe mostwhenharmonious
developmentalstrategiesarepursued.As morereliabledatabecomeavailableand
betterestimatesaremade,thesamemayverywellbetrueof India.Moreoutward-
lookingandregionally-orientedpoliciesonthepartof Indiawouldalsoproducethe
samepositiveresults.It is obviousthatregionaltradeexpansionisnot a zero-sum
game:all countriesgainin termsof bothgreaterintra-regionaltradeanda faster
growthrateofGNP.
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WhenZ wasincreasedby 10percent.
WhenXpROWwasincreasedby 10percent.
Whenthecoefficientof Pakistan'simportsfromIndiawasincreased
by 10percent.
Whenthe coefficientof Pakistan'simportsfromBangladeshwas
increasedby 10percent.
Variables
All Countriesof theRegion
GrossNationalProduct
TotalInvestment
DemandforMoney
Pakistan
Importsof PakistanfromSriLanka
ImportsofPakistanfromBangladesh
Importsof PakistanfromIndia
Importsof PakistanfromROW
TotalImportsof Pakistan
India
Importsof IndiafromPakistan
Importsof IndiafromBangladesh
Importsof IndiafromSriLanka
Importsof IndiafromROW
TotalImportsofIndia
Bangladesh
Importsof BangladeshfromPakistan
Importsof BangladeshfromIndia
Importsof BangladeshfromSriLanka
Importsof BangladeshfromROW
TotalImportsofBangladesh
Sri Lanka
Importsof SriLankafromPakistan
Importsof SriLankafromIndia
Importsof SriLankafromBangladesh
Importsof SriLankafromROW
TotalImportsof SriLanka
J
WhenExportstotheRestof theWorld
wereIncreasedby 10percentfrom
Pakistan
1.33056
0.50254
1.73778
neg.
0.02661
neg.
0.13476
0.17200
1.57493
0.63289
1.84091
neg.
neg.
neg.
0.05814
0.05788
India
2
BangladeshSriLanka
0.38721
0.21608
0.13686
neg.
neg.
neg.
0.82526
0.82854
0.97333
0.19237
0.36317
0.04547
0.02642
neg.
0.14370
0.14370
Note: neg.=Negligiblewhenmeanmultipliervalueiszeroupto twodecimalplaces.
Mean Valuesof DynamicMultipliers for Pakistan,India, Bangladeshand Sri Lanka
WhenTotalGovernment
Revenueswereincreasedby
10percentfor
Pakistan
4
0.49749
0.18775
0.64891
neg.
neg.
neg.
0.05039
0.06430
5
1.22946
0.49388
1.43620
neg.
neg.
neg.
0.04539
0.04519
India SriLanka
6
Appendix
Whentherewasmadea10-percentWhentherewasmadea IO-percentWhentherewasmadea IO-percentWhentherewasmadea IO-percent
increasein thecoefficientof increasein thecoefficientof increaseinthecoefficientof increasein thecoefficientof
Importsof Pakistanfrom Importsof Indiafrom Importsof Bangladeshfrom Importsof SriLankafrom
India BangladeshSriLanka
7 8 9
0.18631 -0.05362 -1.32285 -0.16422
0.04110 -0.02008 -0.49646 -0.06091
0.07099 -0.12105 -2.99538 -0.34309
neg.
neg.
neg.
0.02756
0.04166
neg. neg.
neg. neg.
- neg. neg.
neg. -0.01664 -0.13432
0.03355 0.10332 0.82645
10
PakistanBangladeshSriLanka
1411
neg.
neg.
neg.
1.59046
0.65792
1.85710
0.0
0.0
neg.
neg.
neg.
0.0
neg.
0.06113
-0.94192
12
Pakistan India
13
neg.
neg.
neg.
-0.39146 -0.39203
-0.21183 -0.21179
-0.08439 -0.08297
0.0
0.0
0.0
neg.
neg.
neg.
neg. neg.
-0.81765 -0.81669
0.18085 0.18102
15
SriLanka Pakistan
16 17
India Bangladesh
18 19
neg.
neg.
neg.
-0.55012 -0.41249 -0.05592
-0.11140 -0.08752 -0.01128
-0.20547 -0.15595 -0.02108
neg.
neg.
neg.
neg.
-0.91856
-0.01430
neg. neg.
-0.07912 -0.06109
0.42655 0.32497
neg.
neg.
neg.
0.04463
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